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Microbacterium sp. No. 205 (ATCC 21376) has high activity of transformation of inosinic acid (IMP) to 3',5'-cyclic AMP (CAMP) via inosine (Ino) and that addition of peptone (Polypepton, Nihon-Seiyaku), a pancreatic digest of casein, as an organic nitrogen source into a fermentation medium enhances CAMPproduction.1)2) Wenoticed that the addition of Bacto Casamino acids (Difco), an acid hydrolyzate ofcasein, did not support the CAMPproduction or the dephosphorylation of IMP to Ino. These facts suggested that some oligopeptides in the polypepton may have activated the dephosphorylation of IMP to Ino. In this paper, we report that some hydrophobic dipeptides were the smallest proteinaceous CaCl2-2H2O, 0.01ppm Mn2+, 0.5ppm Zn2+, 0.2ppm Cu2+, and 1 ppm biotin, and the pH was adjusted to 6.7.
The composition of the amino acids mixture was the same as that of Casamino acids. The second seed medium (pH 6.7) consisted of the same components as the first medium except that 0.1 ppmofbiotin and 0.03% ofFeSO4-7H2O were added. The fermentation mediumconsisted of 9% glucose, 1% (NH4)2SO4, 0.5% urea, 1.5% sodium IMP, 2% KH2PO4, 1% MgSO4-7H2O, 0.001% FeSO4-7H2O, 0.02ppm Mn2+, 5ppm Zn2+, and 0.2ppm Cu2+. When necessary, an organic nitrogen source such as Polypepton was added to the fermentation medium and the pH was adjusted to 7.6. The volume of the first seed medium and the fermentation medium was 40ml each in a 500-ml Sakaguchi flask and that of the second seed medium was 80ml in the same type of flask. Cultivation was done at 27°C under aerobic conditions on a reciprocal shaker (120 strokes/min) for 24hr for the first seed, 16 to 22hr for the second seed, and 96 hr for the fermentation cultures. For CAMPfermentation, 4 ml of the second seed culture were transferred to the fermentation medium. Ultra pure grade distilled water with a specific resistance above 1 8 megaohms cm"1 was used, because even a very small excess of Mn2+ had a strong inhibitory effect on CAMPfermentation. Samples for assay of the dephosphorylation activity were the supernatant and cells of 24-hr fermentation culture broth (5ml) obtained by centrifugation at 8000xg for lOmin. The cells were washed with 5% NaCl solution and resuspended in 5ml of the same solution. The reaction mixture consisted of 2ml of 0.2m MES-KOHbuffer (pH 6.5) containing 80mM MgSO4, 0.5ml of 240mM sodium IMP, and 1.5ml of the sample. The reaction was done at 37°C for 4hr and stopped by the addition of4ml of 10% HC1O4and Ino was measured by HPLC. One unit of dephosphorylation activity was defined as the amount of enzymewhich dephosphorylated 1 fimol IMP per min under the above conditions. IMP was dephosphorylated to Ino completely during the fermentation in a medium containing 1 % Polypepton. Dephosphorylation activity of the supernatant was 76.1 mU/ml, and that of cells was 6.3 mU/ml. On the other hand more than 60%of IMP remained in the medium with 0.6% the amino acids mixture, and the enzymic activity of only 1.6mU/ml (supernatant 0.5 mU/ml, cells l.l mU/ml) was detected. When the IMP in the fermentation mediumwas replaced by Ino, it was completely transformed to CAMP without the addition of Polyepton to the fermentation medium. These results implied that the dephosphorylation of IMP to Ino was the limiting reaction in the transformation pathway of IMP to CAMPand that some factors in Polypepton may have activated the dephosphorylation. Polypepton solution was dialyzed against distilled water in a tube with a molecular weight cut off of 1,000 and the diffusate was lyophilyzed. The yellowish powder obtained, added to the fermentation mediumat a concentration of 0.5% did activate the dephosphorylation of IMP. Various low molecular weight substances, such as 12 metal ions (final cone. 5 and 50ppm), 8 organic acids (final cone. 50 and 100ppm), 24 amino acids (final cone. 0.5%) and 3 vitamins (final cone. 5-100ppm) were added to the fermentation mediumbut no activation was observed. Then we recognized that some dipeptides added to the fermentation mediumenhanced the dephosphorylation. Among the dipeptides tested, some hydrophobic dipeptides consisting of non-polar amino acids were effective (Table  I) and Gly-DL-nLeu was most effective. By the addition of 0.5% (26.6 mM)or more Gly-DL-nLeu, IMP was completely dephosphorylated in 96 hr offermentation (Table II) . More a The fermentation medium contained 0.6% amino acids mixture and an organic nitrogen source as indicated.
b Initial inosinic acid concentration was 13.64mg/ml.
than 60% IMP remained after the addition of amino acids mixture plus Gly or DL-nLeu, components ofGly-DL-nLeu. Thus the smallest proteinaceous activation factor of the dephosphorylation is not an amino acid but a dipeptide. Although some oligopeptides have been shown to induce beta-amylase production,4) there has been no report on the activation or induction of enzymes by dipeptides.
